XN YUNDRI HY5118160B Series

1M x 16-bit CMOS DRAM with 2CAS

DESCRIPTION

The HY51181608 is the new generation and fast dynamic RAM organized 1,048,576 x 16-bit. The HY5118160B
utilizes Hyundai’s CMOS silicon gate process techrology as well as advanced circuit techniques to provide wide
operating margins to the users. Multiplexed address inputs permit the HY5118160B to be pack aged in a standard
42/42 pin plastic SOJ, 44/50 pin TSOP-1l and Reverse TSOP-II.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 5V +10% tolerance and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

« Low power dissipation
Max. battery back-up 1.9mW :SL-part{
SL-part

Max. CMOS standby 1.7mW & Thm,  mim © ojnkx
5.5mW vee T §h ve 031 o spogu  oond ipool
Max. TTL standby 11.0mW EH of B¢ B4 ehom 53 3
Max. operating s BEm o SEe oak HE
[ Speed Power ot H shim,  BRd SphE®  pees 3]
Do g8 ¥*p DAO D7 o 41 DO8 DO8 o 41 10 b 0Q7
R 60 1 880!1\01_ % ?g % % NC q 4w NC N d 0 i NG
70 [B25mwW R (] S s ube
8 riomw 28 3 B BB oA B
« Single power supply of 5V+10% i 20N a2 She NiE Bais
A2 dq M40 a8 g2 X0 o A7 A7 2@ A
« TTL compatible inputs and outputs Sy Bhn HEE] apa “ Han
80J Ao 24 27 pAs AS A0 A
« Fast access and cycle time o LE #pss ves mm:{ b e
[ Speed tRAC tcac | tec bl i
. 60 | 60ns | 15ns | 40ns
.70 | 70ns | 20ns | 45ns
| 80 80ns | 20ns | S0ns
« Fast Page mode operation BLOCK DIAGRAM
» 2CAS Inputs for upper and lower byte control — Q14015
« Read-Modity-Write capability fFy.--.. i1
|

o CAS-before-RAS, RAS-only, Hidden refresh
and Self Refresh capability

¢ 1024 refresh cycles / 256ms (SL-part) o TE
1024 refresh cycles / 16ms WE 0
TS o
PIN DESCRIPTION s
RAS Row Address Strobe
[CAS, UCAS Column Address Strobe
WE Write Enable x| A
OE Output Enable Moo
AO-A9 Address input 3‘: E
DQo-DQ15 Data Input/Output o~ o
Vce Power (+5V) o ¢
Vss Ground :33: E

This document is a general product description and is subject to change without notice. Hyundai Electronics does not assume any
responsibility for use of circuits described. No patent licences ara implied.
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A YUNDAI

HY5118160B Series

ABSOLUTE MAXIMUM RATING

SYMBOL PARAMETER RATING UNIT

TA Ambient Temperature 0to70 °C

TsT16 Storage Temperature - 55 to 150 °C

VIN, VOUT Voltage on Any Pin Relative to Vss -10t0 7.0 \4

vce Volitage on VCC Relative to Vss -10t0 7.0 \

los Short Circuit Output Current 50 mA

PD Power Dissipation 1.0 w

TSOLDER Soldering Temperature * Time 26010 °C - sec

NOTE: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA = 0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voltage 45 5.0 5.5 \
Vss Ground 0 0 0 Vv
ViH Input High Voltage 24 - Vee+1.0 \

ViL Input Low Voltage -1.0 - 08 \
NOTE: All voltages are referenced to Vss.
1ADS54-10-MAYSS
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*NYUNDAI HY5118160B Series

DC CHARACTERISTICS

(TA=0°C to 70°C, Vcc=5V110%, Vss=0V, uniess otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS ﬁgﬁ[”.\f MIN. | MAX. | UNIT NOTE
It Input Leakage Current | Vss <VIN < Vcc+1.0V -10 10 | pA
(Any Input Pins) All other pins not under test=Vss
Lo Output Leakage Current | Vss < VouT < Vce -10 10 | pA
(High impedance State) | RAS & CAS at ViH
lcc Vee Supply Current, tRC = tRC (min.) 60 -| 160 | mA | 123
Operating 70 - | 150
80 - 140
Iccz Vvce Supply Current, TTL | RAS & TAS at ViH, - 2 | mA
Standby other inputs Vss SL-Part - 1
Icca Vce Supply Current, tRC = trRC (min.) 60 -] 180 | mA | 13
RAS-only Refresh 70 - | 150
80 - 140
Icc4 | Vee Supply Current, tPc = tPC (min.) 60 -| 110 | mA | 123
Fast Page mode 70 - | 100
80 - 90
lces Vee Supply Current, = 5 \oe - 1|mA| 5
CMOS Standby RRS & CAS = Vec-0.2V SLpat | - | 300 | pA
Icce Vce Supply Current, tRC = tRC (mnin.) 60 -] 180 | mA | 1,2
CAS-before- RAS 70 -1 150
Refresh 80 - 140
ICC7 | Vee Supply Current, tRC = 250ps, tRAS < -| 350 | pA | 45
Battery Back up CAS = CBR cycling or 0.2V 300ns
(SL-part only) O E & WE=Vce-0.2V or 0.2V RAS < - 450
AO-A9 = Vcc-0.2V or 0.2V 1 s_
DQO -DQ15=-0.2V, H
Vee-0.2V or open
| tces | Vee Supply Current, RAS & CAS <0.2V ]3O kA | B
| Self Refresh other pins same as Icc7
(SL-part only)
VoL QOutput Low Voltage loL = 4.2mA - 04 | V
VOH Output High Voltage JOH = -5.0mA 24 -l Vv

NOTE :

1. Icc1,iccs, lec4 and ccs depend on cycle rate.

2. Icc1, Iecs, Icc4 and lccs are dependent on output loading. Specified values are obtained with the output
open.

3. Icc is specified as an average current. lcc1, fce3, fccs, Address can be changed maximum two times while
RAS =VIL. lcc4, Address can be changed maximum once while TAS=Vin.

4. Only trRas(max.)=1us is applied to refresh of battery backup but tRAS(max.)=10us is applied to normal func-
tional operation .

5. Iccs(max.) =300 uA, icc7 and Iccs are applied to SL-part only.
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X YUNDAI HY5118160B Series

AC CHARACTERISTICS

(TA=0°C to 70°C, Vce=5V = 10%, Vss=0V, unless otherwise noted.) NOTE3,7.8

HY5118160BJC/TC/RC/SLJC/SLTC/ISLRC
# | sYmBoL PARAMETER ) 70 ~80 | UNIT|NOTE
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
1 [trRC Random Read or Write Cycle Time 110 - | 130 - | 150 - | ns
2 | tRWC Read-Modify-Write Cycle Time 155 - | 170 - | 200 -1 ns
3 |tPC Fast Page Mode Cycle Time 40 - 45 - | s0 -1 ns
4 [tPRWC Fast Page Mode Read-Modify-Write 80 -1 95 - | 105 -1 ns
Cycle Time i
5 | traC Access Time form RAS - 60 - 70 -| 80| ns [89.10
6 |tcac Access Time from CAS - 15 - 20 -] 20 ns | B89
7 [tAA Access Time from Column Address - 30 - 35 - 40 | ns
8 |tcPa Access Time from CAS Precharge 35 35 45 | ns | 815
9 |tcz CAS to Qutput Low Impedance 0 - 0 - 0 - | ns 8
10 | toFF Output Buffer Tum-off Delay from CAS 0 15 0 15 0 15 | ns | 11
" Transition Time (Rise and Fall) 3 50 3 50 3 50 | ns 6
12§ trP RAS Precharge Time 40 - 50 - | 80 - | ns |
13 ! trAS RAS Pulse Width 60 [ 10K | 70 [ 10K | 80 | 10K | ns |
14 [ tRASP RAS Pulse Width (Fast Page Mode) 60 [100k | 70 [100K | 80 [100K | ns !
15| tRsH RAS Hold Time 15 -] 20 - | 20 - | ns
16 | tcsH CAS Hoid Time 40 - | 50 -1 80 - | ns
17 [tcas CAS Pulse width 15 | 10K 15 | 10K | 20 | 10K | ns
18 [ tRCD RAS to CAS Delay 15| 45| 20| 50| 20| 60 | ns 9
19 [ trRAD RAS to Column Address Delay Time 15 30 15 35 | 15 40 | ns | 10
20 | tcrP CAS to RAS Precharge Time 5 - 5 - 5 - | ns 15
21| tcp CAS Precharge Time 10 - 10 -1 10 - | ns 20
22 | tasR Row Address Set-up Time 0 - 0 - 0 - | ns
23 | tRAH Row Address Hold time 10 - 10 -1 10 - | ns
24| tasc Column Address Set-up Time 0 - 0 - 0 - | ns 15
25 | tcAH Column Address Hold Time 10 - 15 - | 15 - | ns 15
26 | tRAL Column Address to RAS Lead Time 30 - 35 - | 40 - | ns
27 | trRCS Read Command Set-up Time 0 - 0 - 0 - ns 15
28 | tRCH Read Command Hold Time 0 - 0 - 0 -1 ons 113,15
Referenced to CAS
29 | {RRH Read Command Hold Time 0 - 0 - 0 - | ns 15
Referenced to RAS
30 | weH Write Command Hold Time 15 - 15 - 15 - | ns 15
31 wp Write Command Pulse Width 10 -1 10 -1 10 -l ns
32 | tRWL Write Command to RAS Lead Time 20 - 20 -1 2 - | ns
33 | towL Write Command to CAS Lead Time 20 - 20 -1 20 - | ns 22
34 | tps Data-In Set-up Time 0 - 0 - 0 - | ns 11525
35| tDH Data-In Hold Time 15 - 15 -] 15 - | ns 11525
1 36 | tREF Refresh Period (1024 cycles) - 16 - 16 -| 16 ms | 18
. SL-part - 256 - 256 -| 256 | ms
137 ] wes Write Command Set-up Time 0 - 0 - 0 - | ns |15.16
138 tcwp CAS to WE Delay Time 45 - 50 - | 50 -, ns | 16
139 | tRWD RAS to WE Delay Time 85 - 95 - | 108 - | ns 16
40 | tawp Column Address to WE Delay Time. 55 - | 80 - | 65 -l ns | 16
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*YUNDAI

HY5118160B Series

AC CHARACTERISTICS

(continued)
5118160BJC/TC/RC/SLIC/SLTCISLRC
# | SYMBOL PARAMETER - 60 -70 - 80 UNIT | NOTE
MIN. [ MAX. | MIN. [ MAX. [ MIN. T maX.
41| tcSR CAS Set-up Time(CBR Cycle) 5 - 5 - 5 - | ms 15
42| (CHR CAS Hold Time (CBR Cycle) 10 - 10 - 10 -] ns [1523
43| tRPC RAS to CAS Precharge Time 5 - 5 - 5 - | ns [15.24
44 | tcPT CAS Precharge Time 30 - 35 - 40 - | ns 20
(CBR Counter Test)
45 | tROH RAS Hold Time Reference to OE 10 - 10 - 10 - | ns
46 | tOEA OE Access Time - 15 - 20 - 20 | ns
47 | toED OE to Data Delay 15 - 20 - 20 - | ns
48 | toEZ | Output Buffer Turn Off Delay Time 0 15 0 15 0 15 | ns 11
49 | toEH | OE Command Hold Time 15 - 20 - 20 - | ns
50 | tcPwD | WE Delay Time from CAS Precharge 55 - 65 - 75 - | ns 16
51|tRHCP | RAS Hold Time from CAS Precharge 40 - 40 - 50 - | ns
52 | swrP WE to RAS Precharge Time 10 - 10 - 10 -1 ns
(CBR Cycle)
53 | tWRH WE to RAS Hold Time(CBR Cycle) 10 - 10 - 10 - | ns
54 | tRASS RAS Pulse Width 100 - | 100 - | 100 - | us
(Self Refresh Cycle)
55 | tRPS RAS Precharge Time 110 -1 130 - | 150 - ns
(Self Refresh Cycle)
56 | tcHS CAS Hold Time 50 - 50 - 50 - | ns
(Self Refresh Cycle)
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*NYUNDAI HY5118160B Series

NOTE:
1. Stress greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the
device.
2. All voltages referenced to Vss.
3. Aninitial pause of 200 ps is required after power-up followed by 8 RAS only refresh cycles before proper
device operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS
refresh cycles instead of 8 RAS only refresh cycles are required.
4. Address can be changed once or less while RAS = VIL. In case of changed once or less during a fast page
mode cycle (tPC).
5. AC measurements assume tT = 3ns.
6. ViH(min.} and VIL(max.) are reference levels for measuring timing of input signals. Also, transition times are
measured between ViH and VIL.
7. The minimum specifications are used only to indicate cycle time at which proper operation over the full
temperature range (TA = 0 to 70°C) is assured.
8. Measured at VOH=2.4V and VoL=0.4V with a load equivalent to 2TTL load and 100pF.
9. Operation within the tRCD(max.) limit insures that tRAC{max.) can be met.
tRcb(max.) is specified as a8 reference paoint only. If tRCD is greater than the specified tRCcD(max.) limit, then
access time is controlled by tCAC.
10.0peration within the tRAD{max.) limit insures that tRAC(max.) can be met.
tRAD(max.) is specified as a reference point only. If tRAD is greater than the specified tRAD(max.) limit, then
access time is controlled by taa.
11.toFF(max.), tREZ(max.) twez{max.) toEZ(max.) define the time at which the output achieves the open circuit
condition and are not referenced to output voltage levels.
12.The tcRP requirement should be applicable for RAS / CAS cycles preceded by any cycle.
13.Either tRCH or tRRH must be satisfied for a read cycle.
14 Parameter twP is a applicable for a late write cycle. For early write cycle., tWCH must be met.
15.These parameters are referenced to UCAS or LCAS leading edge in early write cycles and to WE leading
edge in Read-Modify-Write cycles.
16.twCs, tRWD, tCwWD, tAwD, and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If twCS > twcs(min.), the cycle is an early write cycle and the data
output pin will remain open circuit(high impedance) through the entire cycle; If tRWD > tRWD(min.), tcwb 2
tcwp(min.). tawp 2 tawp(min.), and tcPWD 2 tCPWD(min.) (Fast Page Mode), the cycle is a Read-Modify-Write
cycle and the data out will contain data read from the selected cell : If neither of the above sets of condition
of the data out (at access time) is interminate.
17.1f RAS goes to high before CAS high going, the open circuit condition of the output is achieved by TAS high
going. If CAS goes to high before RAS high going, the open circuit condition of the output is achieved by
RAS high going.
18.1024 cycles of Burst refresh must be excuted within 16ms after exiting Self Refresh.
19.1AsC, tCAH are referenced to the earlier CAS falling edge.
20.tcP and tCPT are measured when both LCAS and UCAS are high state.
21.tcwh is referenced to the later CAS falling edge at word read-modify-write cycle.
22 tcwiL must be satisfied by both LCAS and UCAS fpr 16-bits access cycles.
23.tcsr is referenced to the earlier CAS falling low before RAS transition low.
24 tcHR is referenced to the later CAS rising high after RAS transition low.
2510s, tDH is independetly specified for lower byte DQ(0-7), upper byte DQ(8-15).

CAPACITANCE
(TA=25°C, Vce=5V+10%, Vss=0V, f=1MHz, unless otherwise noted.)
SYMBOL PARAMETER TYP. MAX. UNIT
CIN1 input Capacitance (AQ-A9) _ - 5 pF
Cin2 Input Capacitance (RAS, LCAS.UCAS,WE, OE) - 7 pF
coa Data input/Output Capacitance (DQO - DQ15) - ; 7 1 pF |
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*RNYUNDAI

HY5118160B Series

TIMING DIAGRAM

READ CYCLE
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X YUNDAI HY5118160B Series

WRITE CYCLE (OE CONTROLLED WRITE)

Iy rys

I e
| o e

i b OEANS .
= T |
- S Al
- . oy D : '
g}sz: HOHZ @ VALID DATA OUT : VALD DATAN X/’ // ':/ / ":,/ ’,/z/

L
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N YUNDAI HY5118160B Series

FAST PAGE MODE READ CYCLE

SO0
. MOEZI4g)

FAST PAGE MODE EARLY WRITE CYCLE

. S

Doy, o JDS(G4, , 0K 0534 _ 0N

VALID DATA N / X vaooaraw X

VALID DATA IN
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“XNYUNDAI HY5118160B Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

U . L T . - S

. __ FRCY) .
r A0 o

I A \W
I

AO-8

|
sy /4 71777 7777777 TI77777 ,/// 77777777777 777777 77777 i
Vl—'Z!/ "////" / Pow K/ /711 //' 7 ///// Y e asi / NI Niissss // ey /'/,-" i

NOTE : OE and WE ="H" or “L"
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*NYUNDAI HY5118160B Series

CAS-BEFORE-RAS REFRESH CYCLE

- . .. E) o
. B2 .. L .LBAsy R O i
At
s f\ / \ .
w
. RPCAY | ICSRGY)
. oeRYy | . CrRg). ..
G / L
VH !
wE
aw 4
JFE0g)
0G8-15 YOH - \ HIGH-Z

NOTE - A0-9 and OF = “H” or “L"

HIDDEN REFRESH CYCLE (READ)

——_ RO . OFF19)
DOB-15 VOH -
Q07 ypy - HIGH-Z {:X VALID DATA OUT ! HIGH-Z
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“XNYUNDAI

HY5118160B Series

HIDDEN REFRESH CYCLE (WRITE)
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TAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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\
me
DQB-15 VOH- \ oz
oot v ¥

NOTE : A0-9 OE and WE =

M or “L”
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XN YUNDAI HY5118160B Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

. i /7 T/ / v, /
WE / / / e
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DGe-15 VOH~
DA0-7 oy -
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READ-MODIFY-WRITE CYCLE A @

W "“’//T/T/ ////J’//”’,,,v //rf N/

VH / . :
[ 3 .l ,///,/,/ //// l/// /7 /‘)i / ‘
N !
- cmi. | logue 1 eeq |owe
g;svv:-‘ HGHZ @ our N D
viL
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X YUNDAI HY5118160B Series

PACKAGE INFORMATION

400 mil 42/42 pin Small Outline J-form Package (JC)

IminiainintsinininisolnEn bl bos el i E""

-
\ UNT INCHmy
;
i
M |
O :
o Dl oasonr2rrey
- ,,W%- S 04380011074
1 04050(102870)
0022008128 0 36010050
q‘ 0.1480(3.7580}
|| 0.028010.6004) . . 0.1380(3 5060)
. _0000802489)
[0 \ om0 10 T [ \
R S
“%4
‘ Lo L omeem [ 0.040001 0180
-~ 0.060(1 27BSC - 1‘0%% T 0360093479 0.00000 7620)

400 mil 44/50 pin Thin Small Outline Package (TC) (RC)
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“AYUNDAI

HY5118160B Series

ORDERING INFORMATION

PART NO [ SPEED | POWER | PACKAGSE ;
HY5118160BJC | 60/70/80 soJ
HY5118160BSLJC | 60/70/80 | SL-part SoJ

" HY5118160BTC | 60/70/80 TSOP-I!
HY5118160BSLTC | 60/70/80 | SL-part TSOP-II
HY5118160BRC | 60/70/80 TSOP-II(R)
HY5118160BSLRC | 60/70/80 | SL-part | TSOP-II(R)
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